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Abstract:
A survey was conducted to investigate the extent of iodized salt usage, reasons for the purchase of
iodized or uniodized salt, from what sources information concerning the use of iodized salt is obtained,
and the frequency with which fish, marine and shell, are served in households in the married student
housing at Montana State University, Bozeman. Structured interviews were conducted with 66
household members responsible for choosing the food their families purchased.

Survey results showed that 72.7% of the households use iodized salt, and 83.3% have fish served at
least twice a month. Uniodized salt was used and fish was served less than twice a month in 9.1% of
the households . Over half of the respondents (54.5%) use iodized salt because it is better for their
health, and 42.4% chose the type of salt they bought by picking up the first package they saw-. Mothers
were the source of knowledge about iodized salt usage for the highest percentage of household
members (43.6%), with schools a close second (40.0%).

It was concluded that a state-wide medical survey of goiter enlargement in Montana would be valuable
to justify programs to increase iodized salt usage, such as education of mothers and school children. 
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ABSTRACT

A su rv ey  w as c o n d u c te d  to  in v e s t ig a te  th e  e x te n t o f io d iz e d  
s a l t  u s a g e , re a s o n s  for th e  p u rc h a se  o f io d iz e d  or u n io d iz e d  s a l t ,  
from w h a t so u rc e s  in fo rm atio n  co n ce rn in g  th e  u se  o f io d iz e d  s a l t  is  
o b ta in e d , and  th e  freq u en cy  w ith  w h ich  f i s h ,  m arine and  s h e l l ,  are  
se rv e d  in  h o u se h o ld s  in  th e  m arried  s tu d e n t h o u s in g  a t  M ontana  S ta te  
U n iv e rs i ty , B ozem an . S tru c tu red  in te rv ie w s  w ere  co n d u c ted  w ith  66 
h o u seh o ld  m em bers r e s p o n s ib le  fo r c h o o sin g  the  food th e ir  fam ilie s  
p u rc h a se d .

S urvey  r e s u l t s  show ed  th a t  72.7% of th e  h o u se h o ld s  u se  
io d iz e d  s a l t ,  and  83.3% have f is h  s e rv e d  a t  l e a s t  tw ic e  a  m o n th . 
U n io d ized  s a l t  w as u s e d  and f is h  w as se rv ed  le s s  th an  tw ice  a m onth 
in  9.1% o f th e  h o u se h o ld s  .

O ver h a lf  o f th e  re sp o n d e n ts  (54.5%) u se  io d iz e d  s a l t  b e c a u se  
i t  i s  b e t te r  for th e ir  h e a l th ,  and  42.4% c h o se  the  ty p e  o f  s a l t  th ey  
b o u g h t by  p ic k in g  up th e  f i r s t  p a c k a g e  th e y  saw-. M o th ers  w ere the  
so u rc e  o f k n ow ledge  a b o u t io d iz e d  s a l t  u sag e  for th e  h ig h e s t  p e rc e n t­
ag e  o f h o u seh o ld  m em bers (43.6%), w ith  sc h o o ls  a  c lo s e  seco n d  
(40.0% ).

I t  w as c o n c lu d e d  th a t  a s ta te -w id e  m ed ica l su rv ey  of g o ite r  
e n la rg em e n t in  M o n tan a  w ould  be v a lu a b le  to  ju s t i fy  p rogram s to  in ­
c re a s e  io d iz e d  s a l t  u s a g e ,  su ch  a s  e d u c a tio n  o f m o thers  and  sch o o l 
c h i ld re n .



CHAPTER I

INTRODUCTION AND PURPOSES 

In tro d u c tio n

G o ite r  is  n o t a  new  d is e a s e :  re fe re n c e s  to  a  sw e llin g  of th e  n eck  

go b a ck  to  th e  C h in e se  in  th e  se c o n d  m illen ium  B .C .- ( l ) .  There have  

th e re fo re  b e en  re p o rts  o f  g o ite r  fo r m any c e n tu r ie s , bu t th a t  d o es  n o t 

m ean  th e  d is e a s e  is  no lo n g e r a problem : p re lim in a ry  r e s u l ts  o f the  

19 68 N a tio n a l N u tritio n  S u rv ey , c o n d u c te d  by  th e  U n ited  S ta te s  P ub lic  

H e a lth  S e rv ic e 's  N u tritio n  P rog ram , in d ic a te  a 5% in c id e n c e  o f e n ­

la rg e d  th y ro id s  o r g o ite r  (2) .

R e ta rd a tio n , bo th  p h y s ic a l and  m e n ta l , o c cu rs  w hen g e n e ra tio n s  

a re  s u b je c te d  to  io d in e  d e f ic ie n c y  (3 ). B ozem an, M o n tan a , has e x ­

trem e ly  sm a ll am oun ts  o f io d in e  in  i t s  w a tb r su p p ly  (4 ), and  a concom ­

i ta n t  la c k  o f io d in e  in  th e  s o i l . There is  l i t t l e  io d in e  to  be fo u n d , 

th e r e f o r e , in  th e  food p ro d u ced  in  th e  Bozem an a r e a , so  o th e r so u rc e s  

o f  io d in e  m u st be u s e d .  Io d iz e d  s a l t  and  m arine or s h e l l f i s h  are the  

tw o m ajo r n u tr i t io n a l so u rc e s  o f io d in e  (3 ).
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P u rp o ses

This s tu d y  w as u n d e rta k en  to  in v e s t ig a te  th e  fo llo w in g  tre n d s  

am ong s tu d e n ts  liv in g  in  m arried  s tu d e n t h o u sin g  a t  M on tana  S ta te  

U n iv e rs ity : (I) th e  e x te n t o f io d iz e d  s a l t  u sag e ; (2) re a so n s  for th e  

p u rc h a se  o f io d iz e d  o r u n io d iz e d  s a l t ;  (3) from w h at so u rc e s  in fo rm a­

tio n  co n ce rn in g  th e  u se  o f io d iz e d  s a l t  is  o b ta in ed ; and  (4) th e  f re ­

q u en cy  w ith  w h ich  f i s h ,  m arine  and  s h e l l , a re  s e rv e d . I t  w as hoped  

th a t  th e s e  tre n d s  w ould  le a d  to  c o n c lu s io n s  reg a rd in g  th e  fo llow ing  

p o s s ib i l i t ie s :  (a) w h e th e r a s ta te -w id e  g o ite r  su rv ey  in  M ontana  w ould  

be o f v a lu e ; and  (b) i f  e d u c a tio n  on p u rp o se s  and m ethods o f g o ite r  

p ro p h y la x is  i s  n e c e s s a r y .

/



CHAPTER II

REVIEW OF LITERATURE

' Before a d is c u s s io n  o f th e  su rv e y  th a t  w as c o n d u c te d , th is  c h a p ­

te r  w ill p re s e n t  som e backg round  in fo rm atio n  a b o u t w hy th e re  is  a n e ed  

for io d in e  by th e  hum an body and  how  m uch io d in e  is  re q u ire d . It i s  

im p o rtan t to  know  how  th e  body u s e s  io d in e , w h a t m ay be th e  c o n s e ­

q u e n c e s  o f an  io d in e  d e f ic ie n c y , and w h a t m ethods a re  a v a ila b le  for 

p re v e n tin g  th e s e  d e f ic ie n c y  d i s e a s e s f o r  th e y  a re  ra re ly  cu red  o n ce  

th e y  a re  w e ll e s ta b l is h e d  in  a hum an ( I ) .

The M e ta b o lic  N eed  fo r Io d in e  by H um ans 

U se  o f Iod ine  by th e  Thyroid G land  

Io d in e  is  e s s e n t i a l  in  th e  m an u fac tu re  o f th y ro id  h o rm o n e s , 

w h ich  a f fe c t  a hum an ' s ra te  o f grow th  and  d e v e lo p m en t. Thyroid h o r­

m ones a re  p ro d u ced  in  th e  th y ro id  g la n d .

The Thyroid G land  . .

In  19 65 W ilso n  e t  a l w rote: "All t i s s u e s  and  s e c re t io n s  of the  

body th u s  fa r a n a ly z e d  h ave  b een  found to  c o n ta in  io d in e "  (3: 167). O f 

th e  2 0 -5 0  m illig ram s o f io d in e  found in  the  hum an b o d y , h o w ev er, 

20-40%  of i t  is  lo c a te d  in  the  th y ro id  g lan d  (5 ). The nam e " th y ro id ,"  

w h ich  m eans " s h ie ld - s h a p e d ,"  w as g iv en  to  th e  g lan d  in  1656 by 

Thom as W harton  (1 ,6 ) . F igure I i l lu s t r a te s  th e  p la c e m e n t o f th e  th y ro id



w ith  r e s p e c t  to  a h u m an 's  t r a c h e a , o r w in d p ip e . F ib rous c o n n ec tiv e  

t i s s u e  su p p o rts  and  c re a te s  a fram ew ork for th e  g la n d . The a c t iv e ,  

fu n c tio n a l t i s s u e  c o n s is ts  o f a  num ber o f fo l l ic le s  w h ich  re sem b le  th e  

s a c s  o f  an  o ran g e  s e c t io n ,  e x c e p t fo r b e in g  s p h e r ic a l  and  m ic ro sc o p ic . 

E p ith e lia l c e l l s  o f th e  fo l l ic le  w a ll m an u fac tu re  th y ro id  horm ones (F ig ­

ure 2 ) . A c o llo id  flu id  in  th e  c e n te r  o f  th e  c e l l  s to re s  th e  horm ones (6) .

B io sy n th e s is  and  m e tab o lism  of th y ro id  horm ones

The b io s y n th e s is  and  m e tab o lism  o f th y ro id  horm ones is  a com ­

p le x  p ro c e s s  th a t  is  n o t y e t fu lly  u n d e rs to o d . B aum ann, in  1895 (5) or 

1896 ( l ) ,  f i r s t  d e m o n stra ted  th a t  io d in e  w as a norm al c o n s t i tu e n t  of 

th e  th y ro id  g la n d . Io d in e  is  co nsum ed  in  o rg an ic  o r in o rg a n ic  food 

fo rm s, and  re a d ily  a b so rb ed  in to  th e  b lood  s tream  from the  sm all in ­

te s t in e  (3 ). The b lood  io n iz e s  io d in e  (Ig) to  io d id e  (I ) .  Iod ide  is  th e  

c h em ica l form in  w h ich  th e  m in era l i s  tra n sp o rte d  from th e  b lood  in to  

th e  th y ro id  g lan d  (7 ,8 ,9 ,1 0 ). Io d id e  is  th e n  c o n c e n tra te d  and  s to re d  in  

th e  c o llo id a l m a tte r  o f  th e  th y ro id  c e l l  (3 ,9 ,10). W hen th e  n eed  for 

th y ro id  horm ones a r i s e s , io d in e  i s  rem oved from s to ra g e  and  com bined  

w ith  th y ro g lo b u lin , a p ro te in  (3 ,8 ,9 ,1 0 ).

Thyroxine is  th e  m o st ab u n d an t th y ro id  horm one. I t  is  e v e n tu a lly  

form ed by th e  a d d itio n  o f io d in e  to  ty ro s in e ,  an  am ino a c id ,  w ith in  th e  

th y ro g lo b u lin  m o le c u le . Enzym es th e n  r e le a s e  th y ro x in e  from the

- 4 -
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Thyroid
C a r t i la g e -------
(Adams Apple)

Is th m u s
o f ------
Thyroid

__ Thyroid 
G land

•Trachea

F igure I — The Thyroid Body
(S e b re l l , W . 1949. Io d in e — a 
food e s s e n t i a l .  P u b . H ea lth  R ep. 
64: 1077)

F o llic le

F igure  2 — The F o ll ic le s  o f a Human Thyroid
(S e b re l l , W . 1949. I o d in e - - a  food e s s e n t ia l .  
P u b . H ea lth  R ep . 64 :1077)
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p ro te in , and  i t  is  tra n sp o r te d  in to  th e  b lood  (8 ,9 ,10). There a re  th re e  

p ro te in s  th a t  c a rry  th y ro x in e  in  th e  b lood  to  body  t i s s u e s  (11, 12) .

The c a ta b o lism  o f th y ro x in e  e x em p lif ie s  th e  b o d y 's  a b il i ty  to  

c o n se rv e  i t s  im p o rtan t c o n s t i tu e n ts .  W hile  th e  b reakdow n  of th y ro x in e  

u s u a lly  b e g in s  in  th e  l iv e r ,  the  k id n ey  and  m u sc le  t i s s u e s  m ay a ls o  

in i t ia te  c a ta b o lism  (12,13). The l iv e r  r e le a s e s  th y ro x in e  from i ts  c a r r ie r  

p ro te in  and  s e c r e te s  i t  in to  th e  in te s t in e s  by w ay  o f th e  b i le .  N in e ty -  

s e v e n  p e r  c e n t  o f th e  th y ro x in e  th a t  r e a c h e s  th e  sm all bow el i s  r e ­

a b so rb ed  in to  th e  b lood  (12). This c o n se rv a tio n  o f th y ro x in e  m eans th e  

th y ro id  g lan d  on ly  h a s  to  re p la c e  th re e  p e r  c e n t o f th e  th y ro x in e  i t  

s e c r e te s .

F u n c tio n s  o f  th y ro id  horm ones. .

" In v e s tig a tin g  th e  m ech an ism  o f a c tio n  o f th e  th y ro id  horm ones 

i s  so m ew h at lik e  p e e lin g  the  s u c c e s s iv e  la y e rs  o f an  o n io n . N ot on ly  

m ay i t  b ring  te a r s  to  th e  e y e s ,  bu t a f te r  e a c h  s u c c e s s fu l  s te p ,  one is  

le f t  w ith  the  la y e r  beneath .!'(14: 2 67). A d is c u s s io n  o f how  the  thy ro id  

horm ones perform  th e ir  fu n c tio n s  i s  n o t ,  th e re fo re , w ith in  th e  l im ita ­

t io n s  o f  th is  s tu d y ; w h a t h ap p en s  w hen th y ro id  horm ones a re  or a re  n o t 

p re s e n t  w ill be  d is c u s s e d .

The m ajo r fu n c tio n s  o f th y ro x in e  in v o lv e  ra te s  o f en erg y  m e ta b ­

o lism  and  grow th  and  d e v e lo p m en t. O x id a tio n  r a te s  in  th e  c e l ls  o f a 

hum an body  a re  a f fe c te d  by th y ro x in e  le v e ls  (3 ,14). An in c re a s e  in  

th y ro x in e  s e c re t io n  in c re a s e s  en erg y  m e ta b o lism , an d  th e re fo re  b a s a l
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m e ta b o lic  ra te  (3 ). N orm al d ev e lo p m en t a t  p u b e rty  is  a ls o  d ep en d en t 

' on  p ro p e r th y ro id  fu n c tio n  (15). A d e f ic ie n c y  of th y ro x in e  c a u s e s  

s te r i l i ty  in  a n im a ls  (3), and  im proper fe ta l  grow th in  hum ans (16).

C o n se q u e n c e s  and  P rev en tio n  o f Iod ine  D e fic ie n c y  

S im ple and  to x ic  g o ite r

The fo rm ation  o f a g o ite r  is  a  m ech an ism  by w h ich  th e  thy ro id  

c o m p e n sa te s  for a la c k  o f io d in e  (3 ). An io d in e  d e f ic ie n c y  r e s u l ts  in  a 

lo w er le v e l  o f  th y ro x in e  in  the  b lo o d /  s e n s i t iz in g  th e  p itu ita ry  g la n d , 

w h ich  a c t iv a te s  th e  thyroid- (17). A d e c re a s e  in  b lood  th y ro x in e , th e r e ­

fo re , s t im u la te s  th e  th y ro id . I t e n la rg e s  to  becom e m ore e f f ic ie n t ,  

form ing a  g o ite r  (3,17,18).. C h a t in , in  th e  la te  n in e te e n th  c e n tu ry , 

found a  c o rre la tio n  b e tw ee n  a la c k  o f io d in e  in ta k e  and  g o ite r  ( I ) .

A fter B aum ann 's  d is c o v e ry  o f io d in e  in  th e  th y ro id , an d  a d e m o n stra ­

t io n  by  H opk ins in  1912 th a t  d is e a s e  co u ld  be c a u s e d  by  a la c k  of 

tra c e  e le m e n ts ,  C hat in 's  th e o ry  w as a c c e p te d .

S ta g e s  o f  g o ite r  fo rm a tio n . — There a re  th re e  s ta g e s  o f s im ple  

g o i te r ,  th e  l a s t  o f w h ich  m ay e v e n tu a lly  le a d  to  to x ic  g o ite r . W hen 

th e re  is  a low  io d in e  in ta k e ,  th e  c o llo id  c e n te r  o f th y ro id  fo ll ic le s  

c o n ta in s  l e s s  io d in e  ( 6) .  The c e l l s  th e n  in c re a s e  in  num ber and s iz e  

to  co m p en sa te .. P a ren ch y m ato u s g o ite r  i s  th e  f i r s t  s ta g e  (6) .  The th y ­

ro id 's  e p i th e l ia l  c e l l s  m u ltip ly  ab n o rm a lly  (h y p e rp la s ia )  w hen the  

io d in e  c o n te n t o f  th e  th y ro id  g o es  b e lo w  0.1% (15). The r e s u l t  is  a
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h a rd , sy m m etrica l g o ite r .  M u ltip lic a tio n  o f th e  c e l l s  m ay co n tin u e  

u n til  e x h a u s tio n , o r i t  w ill s to p  and  th e  fo l l ic le s  f i l l  w ith  c o llo id a l 

m a tte r . At th is  s e c o n d  s ta g e  th e  g o ite r  i s  c o llo id a l in  n a tu r e , and 

v e ry  so f t  ( 6) .  The io d in e  c o n te n t o f th e  g lan d  m ay be a d e q u a te  for a 

th y ro id  o f norm al s i z e ,  b u t th e re  is  n o t enough for th e  th y ro id 's  in ­

c re a s e d  s iz e .  A fter a f i r s t  o r se c o n d  s ta g e  g o ite r , an  ad en o m ato u s 

g o ite r  m ay form (6) .  A denom as a re  a sy m m etrica l and  u n e v en . They 

u s u a lly  o c c u r  a f te r  th ir ty  y e a rs  o f  ag e  in  h u m a n s . A fter f if te e n  y e a rs  

o f  an  ad en o m ato u s  g o i te r ,  a  to x ic  g o ite r  m ay d ev e lo p  ( 6): th e  thy ro id  

beco m es h y p e ra c t iv e , so  th e  th y ro id  horm ones a re  p re s e n t  in  the  b lood 

a t  to x ic  l e v e l s . T h y ro to x ic o s is  c an  be f a t a l .

E tio lo g y . ;—T here a re  s e v e ra l  e t io lo g ic a l  fa c to rs  in  s im p le  or 

en d em ic  g o ite r: d ie ta ry  io d in e  d e f ic ie n c y , g o ite r-p ro d u c in g  a g e n t s , or 

g o itro g en s  in  th e  d ie t ,  e x c e s s iv e  in ta k e s  o f c a lc iu m  or f lu o r in e , an d  

h e re d ity  (19). A d e f ic ie n t  in ta k e  o f io d in e  m ay be a b so lu te  o r re la tiv e  

(20,21)-. A bso lu te  d e f ic ie n c y  is  th e  r e s u l t  o f a v e ry  lo w  d ie ta ry  in ta k e ,  

w h e rea s  e x c e s s  re q u ire m e n ts  for io d in e  by  the  body w ill c a u s e  a r e l a ­

tiv e , d e f ic ie n c y  o f- io d in e  (21) .

A lo w  d ie ta ry  in ta k e  o f io d in e  m ay no t be s o le ly  due  to  a bad 

c h o ic e  o f food s o u r c e s . The p h y s ic a l  env ironm en t o f th e  a re a  in  q u e s ­

tio n  c an  be a la rg e  fa c to r .  Foods p ro d u ced  in  c e r ta in  a re a s  o f the  

w orld  c o n ta in  l i t t l e  o r no io d in e , a s  a  r e s u l t  o f low  io d in e  le v e ls  in
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th e  s o i l  and  w a te r  (2 0 ). A fter th e  l a s t  Ic e  A g e , g la c ie r s  re c e d e d , 

sw e e p in g  aw ay  th e  io d in e - r ic h  s o i l .  Then a p ro c e s s  o f re p le n ish in g  

th e  s o i l  b e g a n , u s u a l ly  by a ir -b o rn e  io d in e  from th e  s e a .  I t h a s  b een  

found th a t  th e  s h o r te r  an  a r e a 's  p o s t - g la c ia l  p e r io d , th e  g re a te r  th e  

l ik e lih o o d  o f en d em ic  g o ite r  (2 0 ). A reas w ith  a g re a t d e a l o f ra in  and  

flo o d in g  lo s e  s o i l  io d in e ; c ro p p in g  a ls o  d e p le te s  th e  s o i l 's  io d in e  

c o n te n t (20) .

S o il and  w a te r  c o n te n t a re  no t th e  on ly  p h y s ic a l  fa c to rs  th a t  

lim it d ie ta ry  in ta k e  o f  io d in e . A c o ld  c lim a te  w ill in d ire c t ly  in f lu e n c e  

th e  p re v a le n c e  o f endem ic, g o ite r  a s  a r e s u l t  o f  an  in c re a s e d  dem and 

for th y ro id  horm ones to  re g u la te  th e  b o d y 's  m e ta b o lic  ra te  (2 0) . Iod ine  

in ta k e  m ay no t be s u f f ic ie n t  to  su p p ly  th is  in c re a s e d  req u irem en t for 

th y ro id  h o rm o n e s . ' V a ria tio n s  in  su n lig h t and  ra in fa ll  have  b een  s u g ­

g e s te d  a s  a  fa c to r  th a t  in f lu e n c e s  th e  g o itro g en ic  p ro p e r tie s  o f som e 

foods (2 0 ). P rox im ity  to  th e  s e a  m ay a ls o  be im p o rtan t in  the  a v a i la ­

b i l i ty  o f  s e a  f o o d s , w h ich  have  a h ig h  io d in e  c o n te n t (2 0) .

In h a b ita n ts  o f  som e a re a s  o f g o ite r  e n d em ic ity  consum e a v e ry  

m ono tonous d i e t , w h ich  m ay be p a r t o f th e ir  c u ltu ra l h e r i ta g e . If th e  

food i s  p ro d u ced  in  an  a re a  w ith  v e ry  l i t t l e  n a tu ra l io d in e ,  th e ir  d ie t  

w ill  be d e f ic ie n t  in  th is  e lem en t (20) .

D ie ta ry  in ta k e  o f io d in e  m ay be a d e q u a te , and  i t s  ab so rp tio n  

norm al; y e t  th y ro id  e n la rg em e n t w ill  s t i l l  o c c a s io n a l ly  o c c u r . Extent- 

s i  ve  r e s e a rc h  h a s  b e e n  done on  g o ite r-p ro d u c in g  a g e n ts  in  food (22) .
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G o ite r  h a s  b e en  p ro d u ced  in  ra b b its  fed  cab b ag e  d ie ts  (3 ). Blum s u g ­

g e s te d  th a t  the  g o itro g en  in  c ab b a g e  m ay in h ib it  re a c t io n s  in  the  l iv e r  

th a t  su p p ly  io d in e  to  th e  th y ro id  g lan d  (22). C lem en ts  and  W ish a rt 

in v e s t ig a te d  p o s s ib le  re a s o n s  for th e  fa ilu re  o f a g o ite r  p ro p h y la c tic  

a tte m p t w ith  B elg ian  c h ild re n  (2 3 ). They found th a t  d a iry  cow s w ere 

co n su m in g  an  u n co o k ed  fo ra g e , c h o u -m o e ll ie r , th a t  w as know n to 

c o n ta in  a g o itro g e n . T his fo rage  w as from th e  C ru c ife ra e  b ra s s ic a  

fam ily  w h ich  a ls o  c o n ta in s  cab b ag e  (2 3 ). The p re s e n c e  o f a g o itro g en  

in  v e g e ta b le  o i ls  h a s  b e e n  su g g e s te d : ra ts  fed th e s e  o i ls  had  in ­

c re a s e d  io d in e  re q u ire m e n ts . O th e r foods th a t  m ay c o n ta in  g o itro g en s  

a re : c a u lif lo w e r , tu rn ip s ,  B ru sse l s p r o u ts , k a le  (2 ), r u ta b a g a , f i lb e r t  

n u t s ,  w a ln u ts ,  c an n e d  b ak ed  b e a n s ,  s tr in g  b e a n s ,  and  p e a s  (25). 

G ro u n d -n u ts  or p e a n u ts  (2 6) ,  p e a c h e s ,  p e a r s ,  s t r a w b e r r ie s , s p in a c h , 

c a r r o t s , and  p e rh a p s  so y b e a n s  a re  a  few  more o f th e  m any p o s s ib le
»  ■ ' - O - J

g o itro g e n -c o n ta in in g  foods (20) .

U nder c e r ta in  c o n d it io n s , th e re  i s  an  in c re a s e d  n e ed  for io d in e  

by th e  body (21,2 6) . If  io d in e  in ta k e  d o es  no t m eet th e s e  e x c e s s  r e ­

q u ire m e n ts , a d e f ic ie n c y  w ill r e s u l t  (27 ). D uring f e ta l  l i f e ,  p u b e rty , 

p re g n a n c y , l a c ta t io n ,  an d  m e n o p a u se , " G ro w th , d i f f e r e n t ia t io n , and  

en e rg y  tra n s fo rm a tio n s  a re  the  g re a te s t"  (27: 1463). T h ese  p e rio d s  a re  

w hen  g o ite r  m o st f re q u e n tly  d e v e lo p s . O th e r fa c to rs  w h ich  m ay in ­

c re a s e  th e  b o d y 's  n eed  for io d in e  in c lu d e  in fe c t io n , in ju ry , and  th e  

p re s e n c e  o f to x ic  a g e n ts  in  th e  body  (27 ).
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E x c e ss iv e  m in era l in ta k e  and  h e re d ity  a re  tw o e t io lo g ic a l  fa c to rs  

o f  g o ite r  th a t  have  b een  in v e s t ig a te d .  There h ave  b een  som e rep o rts  o f  

e x c e s s iv e  ca lc iu m  or flu o rin e  in ta k e s  c a u s in g  g o ite r  in  an im a ls  (19). 

H o w ev er, D em arch i e t  a l .  found th a t  a re a s  in  Iraq  w ith  hard  w a te r  had  

no g o ite r  e n d em ic ity  (2 8) .  E x ten s iv e  re s e a rc h  h as  b een  perform ed on 

th e  fa c to r  o f  h e re d ity  in  g o ite r  e tio lo g y . Early  c o n c lu s io n s  in d ic a te  

th a t  h e re d ity  i s  a d e f in ite  fa c to r  in  s u s c e p t ib i l i ty  to  th y ro id  e n la rg e ­

m ent (29 ). The in h e r ita n c e  o f a s u s c e p t ib i l i ty  to  g o ite r  m ay d iffe r in  

d iffe re n t fa m ilie s : e i th e r  r e c e s s iv e  o r dom inan t g e n e s , and  s e x - l in k e d  

o r n o n - s e x - l in k e d  g e n e s  (29).

In c id e n c e . — In c id e n c e  o f g o ite r  in  c e r ta in  a re a s  o f th e  U n ited  

S ta te s  is  m uch g re a te r  th a n  in  o th e r  a re a s  (F igure 3 ). In 1920 a g o ite r  

su rv e y  w as m ade by th e  U n ited  S ta te s  D raft Board ( 4 ) They c o n s id e re d  

g o ite rs  o n ly  so  la rg e  th a t  m ilita ry  c o lla rs  cou ld  no t be b u tto n ed  around  

th e  d r a f te e 's  n e c k . M o n tan a  had  th e  fourth  la rg e s t  ra tio  o f  g o ite rs  p e r 

I fiOOOmen d ra fted : 21.00 (4 ). In g e n e ra l ,  g o ite r  is  m o st p re v a le n t in  

th e  G re a t L akes re g io n  and  the  P a c if ic  N o rth w est (4 ). O le se n  com ­

p ile d  su rv e y  d a ta  on c h ild re n  in  43 s t a t e s ,  and found a g o ite r  in c i ­

d e n ce  o f te n  to  f if ty  tim es  more th a n  th e  D raft Board (4 ). This w as 

m ain ly  due to  th e  s m a lle r  s iz e  o f g o ite r  rep o rted  by O le s e n 1 s d a ta . A 

su rv ey  o f 9,321 c h ild re n  in  s e v e n  M on tana  c o u n tie s  re v e a le d  an  in c i ­

d e n ce  o f th y ro id  e n la rg em e n t a s  fo llo w s: 13.4% for b o y s , and  32.0% for 

g ir ls  (4 ,30 ,31 ). G o ite r i s  u s u a lly  c o n s id e re d  to  be m ore p re v a le n t in



G o ite r B elts
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Figure 3 — G o ite r B elts o f th e  U n ited  S ta te s
(S crim sh aw , N . 1964. The g eo g rap h ic  p a th o lo g y  
of thy ro id  d i s e a s e . In The T h y ro id . J . H azard  
and  D . S m ith , e d s .  Baltim ore: W illiam s and 
W ilk in s , p . 101)
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th e  .fem ale p o p u la t io n , due to  a g re a te r  num ber o f s t r e s s  p e rio d s  during  

th e  l iv e s  o f  f e m a le s , su c h  a s  p re g n a n cy  (15). F ig u res  fo r com p ara tiv e  

in c id e n c e  b e tw ee n  fe m a le s  and  m a le s  ran g e  from 6:1 to  5:2 (4,15,27, 

30,31).

P ro p h y lac tic  m e a su re s  . — G o ite r p ro p h y lax is  is  c o n s id e re d  

e s s e n t ia l  n o t o n ly  to  p re v e n t g o ite r  i t s e l f ,  b u t a ls o  to  p re v e n t the  

c o m p lic a tio n s  th a t  go w ith  th e  d is e a s e  (32). If a m other la c k s  io d in e  

h e r fe tu s  w ill fa il  to  d ev e lo p  n o rm a lly . P h y s ic a l re ta rd a tio n  can  be 

c o rre c te d  w ith  io d in e  a d m in is tra tio n , b u t th e  r e s u lt in g  m en ta l r e ta rd a ­

tio n  is  i r r e v e r s ib le .  There is  o fte n  a  n eed  fo r s u rg ic a l p ro ced u res  in  

th e  tre a tm e n t o f g o ite r .  P ro p h y lax is  w ould  p re v e n t th e  n eed  for th e s e  

o p e ra t io n s ,  w ith  th e i r  e x p e n s e s  an d  co m p lic a tio n s  (3 2 ). G o ite r p ro ­

p h y la x is  is  m ore e f fe c t iv e  w hen a p p lie d  a s  e a r ly  in  l i f e  a s  p o s s ib le  

(33). C u rtis  and  Fertm an b e lie v e  a p p lic a tio n  cou ld  be d e c re a se d  a f te r  

p u b e rty  in  m a le s ,  b u t sh o u ld  co n tin u e  th ro u g h o u t a  fe m a le 's  re p ro ­

d u c tiv e  y e a rs  (33).

E arly  m ethods o f g o ite r  tre a tm e n t and p ro p h y lax is  go back  to  th e  

reco m m en d a tio n  o f s e a w e e d  by C h in e se  a u th o r it ie s  ( I ) .  In th e  tw e lfth  

cen tu ry  A .D . Roger o f S a lem o  recom m ended  burn t sp o n g e  fo r g o ite r  

tre a tm e n t.  O ne of th e  f i r s t  and  m o s t w id e ly -u s e d  p ro p h y lac tic , m ea ­

su re s  in  th e  U n ited  S ta te s  w as io d iz e d  s a l t .  H ir s c h fe ld e r , in  1922, 

w ro te  th a t  th e  la c k  o f io d in e  in ta k e  w as a food d e f ic ie n c y , and  so 

io d in e  sh o u ld  be s u p p lie d  w ith  a food so u rc e  (34). Io d iz e d  ta b le  s a l t
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w as recom m ended  a s  th e  m ost c o n v en ie n t lo n g -te rm  m ethod o f adm in ­

is te r in g  io d in e . H irsc h fe ld e r  a ls o  g ave  a re c ip e  for th e  p re p a ra tio n  o f 

io d iz e d  s a l t  by a h o u se w ife .

K now ledge th a t  g o ite r  w as p re v a le n t in  M ich ig an  le d  to  a cam ­

p a ig n  for m ass  g o ite r  p ro p h y lax is  (3 5 ). In 1924 Sherm an recom m ended 

in v e s t ig a t io n  in to  co m pu lso ry  s a l t  io d in a tio n  a s  a .m eans, of g o ite r  p re ­

v e n tio n  (3 6) .  In  1924 , O lin  a ls o  e n d o rse d  io d iz e d  s a l t  a s  th e  m ost 

c o n v e n ie n t v e c to r  fo r io d in e  (35). The f i r s t  c o n c e n tra tio n  o f io d in e  

ad d ed  to  s a l t ,  u s e d  in  M ic h ig a n , w as 0.02% of th e  s a l t  a s  sodium  

io d id e  (3 3 ). M a r in e , h o w ev er, "recom m ended a c o n c e n tra tio n  o f 0.005% 

to  0.01% sodium  or p o ta ss iu m  io d id e  (2 6) .  In 1949 th e  A m erican P u b lic  

H e a lth  A sso c ia tio n  th e n  recom m ended  a  c o n c e n tra tio n  o f 0.01% p o ta s ­

sium  io d id e  a s  s u f f ic ie n t  fo r .p ro p h y la x is  (33). On th e  a ssu m p tio n  th a t  

a v e rag e  s a l t  in ta k e  w as 6.2 gram s p e r  d a y , 4 7 4 m icrogram s io d in e  

w ould  be  co nsum ed  w ith  th e  recom m ended  c o n c e n tra tio n  o f 0.01% 

p o ta ss iu m  io d id e  (3 3 ).

There w ere som e o b je c t io n s  to  th e  u se  of io d iz e d  s a l t .  In 192 8 

one re p o rte d  r e s u l t  o f  io d iz e d  s a l t  in ta k e  by th o s e  p e o p le  w ith  th y ro id  

e n la rg em e n ts  w as h y p e rth y ro id ism  (3 7 ). Kimball s tu d ie d  th e  s i tu a tio n  

in  h u m an s . He found m uch l e s s  h y p erth y ro id ism  am ong th o s e  who had  

u s e d  io d iz e d  s a l t  th a n  am ong th o s e  who had  no t u s e d  an y  io d iz e d  s a l t  

b e fo re  (3 7 ). A nother o b je c tio n  to  io d iz e d  s a l t  w as th e  o x id a tio n  lo s s  

o f io d in e  th a t  o c cu rred  during  s to ra g e  (38). Io d ized  s a l t  for h u m an s,
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0.02%, lo s t  fo rty  p e r  c e n t o f i t s  io d in e  in  e ig h te e n  m onths (38).

S to rag e  lo s s  w as f in a lly  c u t to  0.9% o f th e  io d in e  in  four m onths by 

m illin g  th e  p o ta s s iu m  io d id e  w ith  ca lc iu m  s t e a r a t e .

Io d in a tio n  o f s a l t  is  no t a lw ay s  p ra c t ic a l  (39). There are  s e v ­

e ra l  o th e r  m eans o f g o ite r  p ro p h y la x is . Io d iz e d  w a te r  w as  a  m ajor 

p o s s ib i l i ty  recom m ended  by  Sherm an (36). In th e  e a r ly  1 9 2 0 's ,  

R o c h e s te r , N ew  Y ork , in te rm it te n tly  io d iz e d  th e ir  w a te r  fo r tw o y e a rs  

(40). The io d in e  c o n c e n tra tio n  w as so  low  th a t  tw o q u a rts  o f w a te r  . 

had  to  be co nsum ed  d a ily  by  e a c h  p e rso n  (40). In h a la tio n  o f a 10% 

io d in e  s u s p e n s io n  p roved  to  be u n p o p u la r , a s  d o sa g e  w as  v a ria b le  

(4 0 ). An io d id e  s a l t  in  a  ta b le t  o r s o lu tio n  form had  a  d is a g re e a b le  

t a s t e ,  e v e n  w hen m ixed w ith  l a c t o s e ,  m ilk su g a r (40). Io d ized  c h o c o ­

la te  ta b le ts  w ere  u se d  in  M ic h ig a n , b u t w ere  found to  be cum bersom e 

fo r m a ss  p ro p h y la c tic  m e a su re s  (4 0 ). Io d ized  o il  in je c t io n s  w ere 

g iv en  to  N ew  G u inea  n a tiv e s  in  1965 (41). A lthough th is  m ethod d id  

no t c a u s e  an y  i l l  e f fe c ts  , in je c t io n s  a re  fe a red  by  m any p e o p le , so  

th e  s u c c e s s  o f a m a ss  in je c t io n  program  is  q u e s t io n a b le .

E x ten s iv e  su rv e y s  have  b e en  co n d u c ted  in  M ich ig an  and  O hio to  

t e s t  th e  e f fe c t  o f g o ite r  p ro p h y la x is  w ith  io d iz e d  s a l t  (3 ). A su rv ey  

w as c o n d u c te d  in  O hio in  1925 befo re  s a l t  io d in a tio n , w h ich  beg an  in  

1929. R esu lts  o f a re s u rv e y  in  1955 by  Hamwi e t  a l .  sh o w ed  th a t the  

in c id e n c e  o f th y ro id  e n la rg em e n t d e c re a s e d  from 32.3% to  4.05% (4 2 ). ■ 

O f th o s e  th y ro id s  e n la rg e d  a t  a l l ,  99.9% w ere on ly  s l ig h t ly  e n la rg e d . '
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In  C le v e la n d  K im ball found m any w ere  n o t u s in g  io d iz e d  s a l t  b e c a u se  

i t  w as  "m ed ica ted "  s a l t  (43). A nother com m ent w as th a t  a s  th e re  had  

b een  no re c e n t  p u b l ic i ty , the  g o ite r  "ep id em ic"  had  p a s s e d .  Kimball 

s u g g e s te d  ch an g in g  " io d iz e d "  s a l t  to  "en rich ed "  s a l t ,  a s  som e n a tu ra l 

s a l t  d o es  c o n ta in  io d in e .

G o ite r  p ro p h y lax is  w ith  io d iz e d  s a l t  h a s  b een  s u c c e s s fu l  in  

o th e r  a re a s  o f th e  w o r ld . G o ite r in c id e n c e s  o f 98% , 95% , and  85% 

h av e  b e en  re d u c ed  to  32% , 30% , an d  23% , r e s p e c t iv e ly , in  S ou th  ' 

A m erica (44).

O th e r th y ro id  d iso rd e rs

C re tin ism  an d  m y x ed em a. — G o ite r  is  n o t th e  o n ly  r e s u l t  o f 

io d in e  d e f ic ie n c y . W hen a n tith y ro id  d rugs a re  g iv en  to  fem ale  mam­

m a ls ,  th e ir  o ffsp rin g  e x h ib it  s ig n s  o f c re tin ism  (16). C re tin ism  is  a 

la c k  o f  norm al grow th  and  d ev e lo p m en t during  fe ta l  l i f e  (6) .  D eg en e r­

a tio n  o f th e  th y ro id  a f te r  b ir th  i s  know n a s  m yxedem a ( 6) .  M yxedem ic 

■humans a ls o  la c k  norm al grow th  and  d ev e lo p m en t.

C a n c e r . — N in e ty  p e r c e n t o f a l l  c a n c e rs  o f the  th y ro id  a r is e  

from g o ite rs  (2 6) .  R e c e n tly , in i t ia t io n  o f  b re a s t  c a n c e r  in  fem ale  ra ts  

h a s  b e en  found to  o c cu r during  io d in e  d e f ic ie n c y  (45). U n til c a r ­

c inom a d e v e lo p s ,  th e  p ro c e s s  is  r e v e r s ib le , a lth o u g h  tre a tm e n t w ith  

io d in e  m ay be in h ib ite d  by s e x  horm ones su ch  a s  e s tro g e n . E skin  

th e re fo re  s u g g e s te d  a w o m an 's  io d in e  s ta tu s  sh o u ld  be c h ec k e d  befo re
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e s tro g e n  tre a tm e n ts  fo r c o n tra c e p tio n  o r p o s t-m e n o p a u se  are  

i n i t i a t e d .

E ffec ts  o f  E x c e ss iv e  Io d in e  In tak e  

E ffec ts  o f  e x c e s s iv e  io d in e  in ta k e  have  b een  re c o rd e d . A stw ood 

c o n s id e re d  an  in ta k e  o f fiv e  m illig ram s d a ily  to  be e x c e s s iv e  (32). 

T his c an  be com pared  to  th e  p re v io u s ly  d is c u s s e d  a v e ra g e  in ta k e  o f 

io d in e ,  4 7 4 m icrogram s p e r  d ay  or o n e - te n th  o f five  m illig ra m s , by  th e  

u s e  o f io d iz e d  s a l t  (33 ). In 1926 H a rtso ck  rep o rted  th e  tre a tm e n t o f 

s ix te e n  m en fo r hyperthyro id ism -, w h ich  w as a ttr ib u te d  to  co n tin u ed  

u se  o f io d iz e d  s a l t  (46 ). He found a d e f in ite  c o rre la tio n  b e tw een  

h y p e rth y ro id ism  and  th e  u se  o f io d iz e d  s a l t  in  o n e -fo u r th  o f  th e .a f o re -  

m en tio n ed  c a s e s  (4 6 ). In  1953 M organs and  T ro tte r re p o rte d  on tw o 

c a s e s  o f  m yxedem a a ttr ib u te d  to  io d id e  a d m in is tra tio n  (47). W hen the  

io d id e -c o n ta in in g  m ed ic a tio n  w as d is c o n t in u e d , sym ptom s of 

m yxedem a d is a p p e a re d . The m o st r e c e n t  re s e a rc h  on th e  "subject o f 

e x c e s s iv e  io d in e  in ta k e  p o in te d  to  an  a u to re g u la to ry  sy s tem  to  p re ­

v e n t  la rg e  u p ta k e s  o f io d id e  by th e  th y ro id  (4 8 ,4 9 ). S oco low  e t a l .
■

(48) ex p erim en t w ith  r a t s ,  arid Y am am oto e t  a l .  (40) found a u to re g u la -
I

t io n  in  h u m a n s .
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D ie ta ry  R equ irem en ts for Io d in e  by  the  Body

B alan ce  S tu d ie s  on Iod ine  In tak e

R e su lts  o f  io d in e  b a la n c e  s tu d ie s  w ith  h e a lth y  s u b je c ts  (5 0 ), th e
.

n o n g o itro u s  w ith  lo w  io d in e  in ta k e s  (51), and  p re g n a n t fem a les  (52) 

show ed  c o n s is te n t  n e g a tiv e  b a la n c e s .  The th y ro id  a c q u ire s  25-35%  o f 

in g e s te d  io d in e ,  an d  th e  r e s t  is  e x c r e te d , m ain ly  in  the  u rine  (10). 

V ought and  L o n d o n 's  s tu d y  o f th re e  in p a tie n ts  show ed  an  o b lig a to ry  

io d in e  e x c r e t io n , no m a tte r  how  l i t t l e  io d in e  w as co n su m ed  (50). 

M alv au x  e t  a l .  s tu d ie d  n o n g o itro u s  c h ild re n  and a d o le s c e n ts  w hose  

io d in e  in ta k e s  w ere  b e lo w  50 m icrogram s d a ily  (51). Io d in e  e x c re tio n  

c o n s is te n t ly  e x c e e d e d  io d in e  in ta k e .  I t  w as  s u g g e s te d  th a t  th e re  m ay 

be o c c a s io n a l  d ay s  w ith  e x trem e ly  h ig h  in ta k e s  o f  io d in e , o r th e  th y ­

ro id  w ou ld  becom e d e p le te d  w ith in  fo u r m onths (51). D w orkin e t a l .  

found no d iffe re n c e  in  io d in e  b a la n c e  b e tw een  p re g n a n t and  n o n - 

p re n a n t fe m a le s  (5 2 ). T here w as a lso , no d iffe ren c e  b e tw ee n  the  a n te -  

o r p o s t-p a r tu m  m onths o f  p re g n a n t !subj e c ts  .

R ecom m ended In ta k e  o f Iod ine

In 19 68 an  o f f ic ia l ly  re c o g n iz e d  d a ily  req u irem en t fo r io d in e  w as 

e s ta b l is h e d  (53 ). C u rtis  and  Fertm an  s tu d ie d  io d in e  b a la n c e  e x p e r i­

m en ts  , and  c o n c lu d e d  th a t  100-200  m icrogram s o f io d in e  w ere re q u ired  

for norm al th y ro id  a c t iv i ty  in  a d u lts  (3 3 ). In 19 55 A stw ood rep o rted  

th a t  th e  a c c e p te d  d a ily  re q u ire m e n t for io d in e  w as 100-2  00 m icrogram s
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(32). The Food and  N u tritio n  Board o f  th e  N a tio n a l A cadem y of  

S c ie n c e s —N a tio n a l R esea rch  C o u n c il e s ta b l is h e d  io d in e  re q u ire ­

m en ts  fo r re s id e n ts  o f th e  U n ited  S ta te s  (Table I ) . The Board in d i­

c a te d  th a t  75 m icrogram s o f io d in e  p e r  day  w as th e  minimum am ount o f 

io d in e  n e ed e d  by an  a d u lt  (53).

S o u rces  o f  Io d in e  in  th e  U n ited  S ta te s  o f  Am erica 

N o n -g o itro u s  re g io n s  . -

N o n -g o itfo u s  re g io n s  h ave  m any so u rc e s  o f io d in e . One o f the  

m o st b a s ic  so u rc e s  i s  w a te r . H o w ev e r, som e a re a s  h a v e  becom e 

g o itro u s  w hen th e ir  w a te r  su p p ly  w as ch an g ed  (54).. W hen th e  w a te r  

su p p ly  o f S t. G e o rg e , U ta h , w as  c h an g e d  from w e lls  and  su rfa ce  

sp rin g s  to  an  ig n e o u s  ro ck  s o u r c e , g o ite r  becam e en d em ic  to  th a t  a re a  

(54 ). Sea c o a s t  a rea 's  o fte n  have a  so u rc e  o f io d in e  in  th e  s e a  food 

a v a ila b le  (55 ). V e g e ta b le s  and  d a iry  p ro d u c ts  p ro d u ced  in  io d in e - r ic h  

s o il  o ften  c o n trib u te  m ore to  to ta l  d ie ta ry  io d in e  th an  s e a  food (5 6 ). •

G o itro u s  re g io n s

In  g e n e ra l .  — G o itro u s  re g io n s  m u s t re ly  on io d iz e d  s a l t  or food 

p ro d u ced  in  n o n -g o itro u s  re g io n s  a s  so u rc e s  of io d in e  (3 6 ). Ja rv is  e t 

a l .  recom m ended  can n e d  f i s h , e s p e c ia l ly  sa lm o n , a s  a so u rce  of 

io d in e  (55).

M o n ta n a . - -M c C le n d o n  re p o rte d  th a t  th e re  w as a le v e l  of 

0.015 m icrogram s of io d in e  p e r k ilog ram  of w a te r  in  B ozem an, M ontana
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.. TABLE I

RECOMMENDED DAILY DIETARY ALLOWANCES 

FOR IODINE

Age (y ears) 

From Up to
Iod ine  

' (ug)

In fan ts 0-1/6 25
V e-V z . 40
V z - i 45

C h ild ren 1-2  ' ‘ 55
2 -3 60
3.-4.', ' . 70
4 —6 80
6 -8  :■ . 1 0 0
8 -1 0 H O

M ales NO-12 , 125
12-14 135
14-18 150
18-35 140
3 5 -5 5 - 125
55-75+ 110

F em ales 10-12 n o
112-14 115
14-16 120
16-18 115
18-35 100

'3:5-55 90
55-75+ 80

P reg n an cy 125 .
L a c ta tio n 150

Source: Food and  N u tritio n  B oard , N a tio n a l Academ y o f S c ie n c e s  —
N a tio n a l R ese a rch  C o u n c il. 19 68. R ecom m ended D ie ta ry  
A llo w a n c e s . 7 th  e d . W a sh in g to n , D . C .:  N a tio n a l 
A cadem y o f S c ie n c e s ,  P u b lica tio n  1694.
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(2 9 ). W ate r i s  n o t ,  th e re fo re , a v e ry  good so u rce  o f io d in e  in  

.B ozem an. The le v e l  o f io d in e  re p o rte d  w as th e  fo u rth  lo w e s t .c o n c e n ­

tra t io n  o f the  m any c i t ie s  in  th e  co u n try  th a t  w ere ta b u la te d .

The r e s u l ts  o f a  g o ite r  su rv e y  in  M on tana  w ere  rep o rted  in  1929 

by  O le se n  (3 2 ), bu t no d a ta  w as found to  in d ic a te  th a t  a  g o ite r  su rv e y  

h a s  b e en  c o n d u c te d  s in c e  th e n . Food tra n sp o r ta tio n  and  p ack ag in g

m ethods have  im proved  s in c e  1929 , so  M ontana  r e s id e n ts  m ay be c o n -
.

sum ing  enough  good so u rc e s  o f  io d in e  to  p re v e n t th e  fo rm ation  o f 

g o i te r s .  The fo llo w in g  c h a p te rs  w ill d is c u s s  a p ilo t  s tu d y  th a t  w as 

c o n d u c te d  to  d e te rm in e  the  n eed  for an  e x te n s iv e  g o ite r  su rv ey  in  

M o n tan a .

K im ball (43) m en tio n ed  th a t  th e  co n su m er n e ed s  to  be c o n s ta n tly  

e d u c a te d  ab o u t th e  n e ed  for u se  o f  io d in e - r ic h  food so u rc e s  in  th e  

g o ite r  b e l t s . T herefore  th e  fo llow ing  s tu d y  w ill a ls o  a tte m p t to  in d i-  ■ 

c a te  w h e th e r o r n o t e d u c a tio n  i s  n e ed e d  in  th e  p o p u la tio n  th a t  w as 

sam p led .



CHAPTER III 

METHOD ■

Survey In s tru m en t

A s tru c tu re d  in te rv ie w  form w as d e v ise d  w ith  th e  a s s is ta n c e -  o f 

g ra d u a te  com m ittee  m em b ers . The form (A ppendix A) w as u se d  to  o b ­

ta in  in fo rm atio n  from th e  m em ber o f th e  h o u seh o ld  c o n ce rn ed  w ith  food 

b u y in g .

The ag e  o f th e  fo o d -b u y e r , w h e th e r o r no t th e  fam ily  had m em ­

b e rs  e a tin g  b ab y  food a n d /o r  fo rm u la , an d  w h e th e r o r n o t th e re  w ere 

h o u seh o ld  m em bers on a low  s a l t  d ie t  w as d e te rm in ed  to  in d ic a te  th e  

c h a r a c te r is t ic s  o f th e  sam ple  fa m il ie s .  In fo rm ation  ab o u t the  u s e  o f

io d iz e d  s a l t  w h ile  d in in g , c o o k in g , and  p ic k lin g  w as  o b ta in e d  by th e
.

in te rv ie w . The form w as a ls o  u se d  to  d e te rm in e  re a s o n s  for u se  or 
-

n o n -u s e  o f io d iz e d  s a l t ,  i f  th e re  w as a w a re n e ss  o f th e  p ra c t ic e  o f 

u s in g  io d iz e d  s a l t ,  and  w here  o r from whom in fo rm atio n  co n ce rn in g  the  

u se  o f io d iz e d  s a l t  w as o b ta in e d . The freq u en cy  w ith  w h ich  th e  h o u s e ­

w ife  se rv e d  o c e a n  f is h  and  s h e l l f i s h  w as d e te rm in ed  by th e  in te rv ie w  

q u e s t io n s .

The o rig in a l q u e s tio n n a ire  w as a d m in is te red  to  te n  h o u seh o ld s  

from the  s a m p le . As o n ly  m inor re v is io n s  w ere n e c e s s a r y ,  th e se  ten  

fa m ilie s  w ere  in c lu d e d  in  the  sa m p le .
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An a n sw e r s h e e t  (A ppendix B) w as u se d  to  m ark re p lie s  to  q u e s ­

t i o n s , a s  d a ta  ta b u la tio n  w ould  be e a s ie r  from one p ag e  o f d a ta  p e r 

h o u s e h o ld .

Sam pling P rocedure

An a lp h a b e tic a l ly  o rd e red  l i s t  o f m arried  s tu d e n t h o u sin g  r e s i ­

d e n ts  during  Spring Q u a r te r , 197 0 , w a s 'o b ta in e d  from th e  H ousing  

O ffice  a t  M on tana  S ta te  U n iv e rs ity . A sam p le  o f 83 fa m il ie s ,  from a 

to ta l  o f 4 4 4 , w as  s e le c te d  from th is  l i s t  w ith  th e  u s e  o f  c o n se c u tiv e  

o n e - d ig i t  num bers in  a ta b le  o f  random  n u m b e rs . The f i r s t  num ber in  

th e  ta b le  w as th e  num ber o f th e  f i r s t  sam p le  h o u se h o ld , beg in n in g  

w ith  th e  top o f th e  l i s t .  For e x a m p le , i f  th e  f i r s t  num ber w as t h r e e , 

th e  th ird  fam ily  o f th e  l i s t  w as th e  f i r s t  fam ily  s a m p le d . Each s u b s e ­

q u e n t num ber in  th e  ta b le  in d ic a te d  th e  num ber o f fa m ilie s  , from th e  

l a s t  one s a m p le d , th a t  w ere co u n ted  b efo re  a n o th e r h o u seh o ld  w as 

c h o s e n . For e x a m p le , i f  the  num ber s ix  w as th e  n e x t one in  the  t a b le ,  

th e  s ix th  fam ily  a f te r  th e  one p re v io u s ly  sam pled  w as s e le c te d  a s  th e  

n e x t sam p le  h o u se h o ld .

I f ,  du ring  th e  s u rv e y , i t  w as  found th a t  th e  s e le c te d  fam ily  had  

m oved , and  a n o th e r  fam ily  w as in  r e s id e n c e ,  th e  fam ily  a t  the  r e s i ­

d e n ce  w hen  th e  in te rv ie w e r  m ade h e r v i s i t  w as u sed  in  th e  s a m p le . If 

th e  re s id e n c e  w as v a c a n t ,  i t  w as c o n s id e re d  a n o n -re p ly .
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Survey  M ethod

The h o u sew ife  o f e a c h  sam p le  h o u seh o ld  w as s e n t  a  le t te r  o f  in ­

tro d u c tio n  (A ppendix C ) . This l e t t e r  m en tio n ed  th e  s u b je c t  o f th e  

s u rv e y , d e sc r ib e d  th e  c irc u m s ta n c e s  under w h ich  th e  su rv ey  w as b e ­

ing  c o n d u c te d , an d  a sk e d  for c o o p e ra tio n  w hen the  in te rv ie w e r 

a r r iv e d .

S tru c tu red  in te rv ie w s  w ere  c o n d u c te d  w ith  th e  m em ber o f th e  

h o u seh o ld  re s p o n s ib le  for ch o o s in g  th e  food th a t  th e  fam ily  p u rc h a se d . 

The f i r s t  v i s i t  w as m ade during  th e  m orning h o u rs . If th e  d e s ire d  

h o u se h o ld  m em ber w as no t a t  h o m e , up to  tw o m ore tr ip s  w ere  m ade 

d u ring  e v en in g  h o u rs . I f  th e  s u b je c t  s t i l l  cou ld  n o t be r e a c h e d , a 

maxim um  o f tw o te le p h o n e  c a l l s  w ere  m ade to  try  and  e s ta b l i s h  s u i t ­

a b le  hours for an  in te rv ie w . T h ese  te le p h o n e  c a l ls  w ere  m ade during  

th e  e a r ly  e v e n in g . If th e  h o u seh o ld  co u ld  n o t be re a c h e d  by te le p h o n e , 

a d d itio n a l v i s i t s  w ere  m ade to  try  and c o n ta c t the  h o u seh o ld  m em ber.

In te rv ie w s  w ith  m em bers o f 66 h o u seh o ld s  w ere  c o n d u c te d , a 

re tu rn  o f 79.5% on th e  o rig in a l s a m p le . Of th e  17 h o u seh o ld  m em bers 

th a t  co u ld  n o t be in te rv ie w e d , fou r(23.5%) w ere u n c o o p e ra tiv e , five 

(29.4%) co u ld  n o t be re a c h e d  by p e rs o n a l v i s i t s  o r te le p h o n e  c a l l s , 

and  e ig h t (47.0%) had  m oved , le a v in g  a v a c a n t r e s id e n c e .
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Survey  o f G rocery  S to res

An in fo rm al su rv e y  w as m ade o f five  g ro cery  s t o r e s , two la rg e  

and  th re e  sm a ll o n e s , to  d e term ine : (I) i f  th e re  w as any. d iffe ren c e  in  

p r ic e  b e tw ee n  io d iz e d  and  u n io d iz e d  s a l t ;  and  (2) ap p ro x im a te ly  how 

m uch io d iz e d  s a l t  w as so ld  com pared  to  u n io d ized  s a l t .  The s to re  

m a n ag e r, o w n er, o r p e rso n  re s p o n s ib le  for o rd erin g  item s so ld  by th e  

s t o r e s , w as c o n ta c te d  for an  e s tim a te  o f  th e  s a le s  vo lu m es for io d iz e d  

and  u n io d iz e d  s a l t .

' T rea tm en t o f D ata

" The in te rv ie w  a n sw e r s h e e ts  w ere  ta l l ie d  on to  sum m ary a n sw e r 

s h e e ts  for th e  to ta l  sam p le  (A ppendix D) and  for e a c h  ag e  group (Ap­

p e n d ix  E ) . B ecau se  th e  num bers o f re sp o n d e n ts  from th e  31 to  40 and 

41 to  50 ag e  g roups w ere  s m a ll ,  th e s e  tw o groups w ere  com bined  in to  

one  ag e  group o f 31 to  50 y e a r s .

P e rc e n ta g e s  w ere  a lw ay s  u s e d  to  com pare d a ta .  In som e in ­

s ta n c e s  th e  c a te g o r ie s  u se d  in  ta b u la tio n s  w ere su ch  th a t  th e  to ta l  

num ber o f  re s p o n d e n ts  in  e a c h  c a te g o ry  w as n o t th e  s a m e , for exam ple, 

th e  co m p ariso n  o f a tren d  b e tw ee n  io d iz e d  and u n io d iz e d  s a l t  u s e r s .

In th o s e  c a s e s ,  b o th  num bers and  p e rc e n ta g e s  w ere  g iv e n .

D ata  is  n o t ta b u la te d  in  age  c a te g o r ie s , a s  a n a ly s is  in d ic a te d  

th a t  th e re  w ere no tre n d s  th a t  d ep en d ed  on the  age  o f th e  r e s p o n d e n t ., 

A lso , one  ag e  group dom in a ted  the  sam p le  (C h ap te r IV), so  co m p ari­

so n s  b e tw ee n  ag e  g roups w ould  be u n r e a l is t ic .



CHAPTER IV

RESULTS AND DISCUSSION 

C h a r a c te r is t ic s  o f  th e  Sam ple

S ix ty - s ix  h o u se h o ld  m em bers re s p o n s ib le  for th e  ch o ice  o f food 

th a t  is  p u rc h a se d  by  th e ir  fa m ilie s  w ere in te rv ie w e d . The m ajo rity  o f 

re sp o n d e n ts  (62.1%) w ere  in  an  ag e  ran g e  o f 21 to  25 y e a rs  (F igure 4 ). 

Few h o u se h o ld s  h ad  m em bers on s p e c ia l  d ie ts  (F igure 5): ab o u t o n e -  

fif th  (21.2%) o f th e  h o u se h o ld s  in c lu d e d  in fa n ts  e a tin g  b ab y  food or 

fo rm u la , and  12.2% o f  th e  fa m ilie s  had  m em bers on a low  s a l t  d ie t .

S a lt  U sag e

A la rg e  p e rc e n ta g e  (83.3%) o f th e  in te rv ie w e e s  in d ic a te d  th a t 

th e y  u s e d  s a l t  o n ly  fo r cook ing  and  a t th e  ta b le  (F igure 6): on ly  o n e -  

fif th  (21.4%) o f th o s e  h o u se h o ld s  w ith  in fa n ts  ad d ed  s a l t  to  th e ir  in ­

fa n ts ' food; and  12.1% o f th e  h o u se w iv e s  in  th is  p o p u la tio n  had  can n ed  

food th a t  re q u ire d  th e  u s e  o f s a l t .

F igure 7 sh o w s th e  p e rc e n ta g e  o f h o u seh o ld s  th a t  u se  io d iz e d  

s a l t  (72.7%) w hen  co o k in g  and e a t in g . I t  sh o u ld  be n o ted  th a t  o f  th e  

27.3% th a t  w ere u s in g  u n io d iz e d  s a l t  w hen in te rv ie w e d , 3.3% sa id  th e y  

u s u a lly  u s e d  io d iz e d  s a l t ,  bu t had  p u rc h a se d  the  w rong k in d  (A ppendix 

D ). The r e s u l ts  o f th is  su rv e y  a re  co m parab le  to  th o s e  o f a n a tio n w id e  

su rv e y  in  1957, w h ich  in d ic a te d  th a t  76% o f the  h o u se h o ld s  u sed  

io d iz e d  s a l t  e x c lu s iv e ly ,  20% n e v e r u se d  i t ,  and  4% u s e d  i t  p a rt o f
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16-20 y e a rs  
13.6%

2 1 -2 5  y ea rs  
62.1%

41-50 y e a rs

31-40 y e a rs
2 6 -3 0  y e a rs  

15.2%

F igure 4 — Age D is tr ib u tio n  o f Sam ple

P er c e n t

21 .2%

12. 1%

In fan ts  Low S alt
D ie t

F igure  5— P e rc e n tag e  o f H o u seh o ld s  w ith  M em bers 
on S p e c ia l D ie ts
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Per c e n t 

25-  21.4%

1 2 . 1 %

In fa n ts  Home 
Food C ann ing

F igure 6— P e rc e n tag e  o f F am ilie s  U sing  S a lt O th er 
Than a t  th e  T ab le  o r D uring C ooking

a
m

io d iz e d

u n io d iz e d

P er c e n t

75.0%*72.7%72.7%

27.3%27.3%
25.0%

P ick lin gC ookingT able

F igure 7— P e rc e n tag e  o f H o u seh o ld s  U sing  Io d ized  or 
U n io d ized  S a lt for V arious P u rp o ses

* T otal num ber o f th o se  who p ic k le d  food is  e ig h t .
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th e  tim e  (3 ). H ow ever, th e  U n ited  S ta te s  D epartm en t o f  A gricu lture

(57) re p o rte d  th a t  in  th e ir  19 65 H o u seh o ld  Food C onsum ption  Survey 

85% o f th e  fa m ilie s  th a t  bough t s a l t ,  in  th e  w eek  th a t  h o u seh o ld s  w ere  

su rv e y e d , bough t io d iz e d  s a l t .  The abo v e  d a ta  p o in ts  o u t th a t  ev en  

th o u g h  a g re a t d e a l .o f  M on tana  is  in  a g o ite r  b e l t ,  th e  p e rc e n ta g e  o f 

io d iz e d  s a l t  u s e r s  is  l e s s  th a n  th a t  sam e p e rc e n ta g e  in  th e  m ost r e -  - 

c e n t su rv e y  of th e  U n ite d . S ta te s .

T h re e -fo u r th s o f th o s e  h o u sew iv e s  w ho d id  som e can n in g  w ith  

s a l t  s a id  th e y  u s e d  u n io d iz e d  s a l t — e ith e r  ta b le  o r ro c k -s a l t  .(Figure 7). 

Rock s a l t  c an  be b o u g h t in  la rg e  b a g s ,  so  w hen  la rg e  b a tc h e s  of 

p ic k le s  a re  b e in g  m a d e , i t  is  p ro b ab ly  th e  m ost c o n v e n ie n t form of 

s a l t .  In  1952 th e  n e ed  to  u s e  u n io d iz e d  s a l t  w hen c an n in g  w as r e ­

fu ted  by th e  U .S .  C a n n e r1 s A ss o c ia tio n , w h ich  h a s  s ta te d  th a t  th e re  is  

no d is a d v a n ta g e  to  th e  u s e  o f io d iz e d  s a l t  in  a ll  can n in g  o p e ra tio n s

(5 8 )  ..

A co m p ariso n  b e tw ee n  th e  p e rc e n ta g e  o f h o u seh o ld  m em bers who 

u se  io d iz e d  s a l t  (72.7%) and th o s e  w ho have  h eard  o f u s in g  io d iz e d  

s a l t  (80.3%) c an  be  s e e n  in  F igure 8 . T hat th e re  is  a d is c re p a n c y  b e ­

tw een  k n ow ledge  and  a p p lic a tio n  o f th a t  know ledge is  e v id e n t in  th is  

su rv e y .

A lthough F igure  9 show s th a t  a m a jo rity  (54.5%) o f th o se  who 

b o ugh t io d iz e d  s a l t  p u rc h a se d  in  b e c a u s e  th e y  fe l t  i t  w as b e tte r  for 

th e ir  h e a l th ,  th e re  w as a la rg e  p e rc e n ta g e  (42.4%) o f h o u seh o ld
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80.3%

72.7%

H eard  of
Io d ized  S a lt Io d ized  S a lt

F igure 8 — H o u seh o ld s  U sin g  Io d ized  S a lt C om pared to
T hose W hich  H ave Heard of U sing Io d ized  S a lt

B etter for 
H ealth

54.5%

B etter T a s te

18.2%

I I Io d iz e d  

U n io d ized

F igure 9 — R easo n s for P u rch ase  o f Type o f S a lt U sed
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m em bers w ho b o ugh t s a l t ,  w h e th e r io d iz e d  or n o t, by  p ic k in g  up the  

f i r s t  p a c k a g e  th e y  s a w . Even th ough  io d iz a tio n  o f s a l t  d o es  no t a l te r  

i t s  t a s t e  (34), tw o re sp o n d e n ts  s a id  io d iz e d  s a l t  w as to o  " s a l ty " ,  and  

one  s a id  io d iz e d  s a l t  t a s t e d  b e t te r  (A ppendix D ). O ne re sp o n d e n t a ls o  

com m ented  th a t  sh e  c o u ld  n o t u s e  io d iz e d  s a l t  w hen  c a n n in g . There 

w ere  no re sp o n d e n ts  th a t  in d ic a te d  p r ic e  w as the  re a s o n  for buy ing  th e  

s a l t  th e y  p u rc h a s e d , and  r e s u l t s  o f  th e  su rv ey  o f g ro c e ry  s to re s  a lso  

p o in te d  o u t a la c k  o f  p r ic e  d iffe re n c e  b e tw een  the  tw o ty p e s  o f s a l t .  

R esp o n d en ts  o f a su rv e y  (58) in  1952 s a id  u n io d ized  s a l t  w as u se d  b e ­

c a u s e  io d iz e d  s a l t  w as  "bad" for sk in  d i s e a s e s  , e s p e c ia l ly  a c n e . The 

A m erican  D e rm a to lo g ic a l S o c ie ty  h a s  s ta te d  th a t  io d iz e d  s a l t  d o es  n o t 

in c r e a s e  a te n d e n c y  to w ard s  a c n e  (58 ).

I f  co m p u lso ry  s a l t  io d iz a t io n  c an n o t be in s t i tu te d ,  e d u ca tio n  

m ay a id  in  in c re a s e d  io d iz e d  s a l t  u s a g e  by the  c o n su m er. M any o f th e  

su rv e y  re sp o n d e n ts  r e a l iz e d  io d iz e d  s a l t  w as  " b e tte r"  fo r th e ir  h e a l th ,  

b u t th e y  d id  n o t know  w h y , so  th e re  is  a q u e s tio n  a s  to  w h e th e r o r n o t 

th e y  w ould  p a s s  on th e ir  "k n o w led g e"  to  th e ir  c h ild re n  c o rre c t ly . The 

e x is te n c e  o f  f a l la c ie s  c o n ce rn in g  th e  d e tr im e n ta l e f fe c ts  o f io d iz e d  

s a l t ,  d e s p i te  p u b lis h e d  s ta te m e n ts  to  th e  c o n tra ry , a ls o  p o in ts  o u t a 

n e ed  fo r e d u c a tio n , a s  d o e s  th e  la rg e  p e rc e n ta g e  o f co n su m ers  who 

buy s a l t  by p ick in g  up th e  f i r s t  p a c k a g e  th e y  s e e .  In  a d is c u s s io n  of 

io d iz e d  s a l t  u sage ,.K im ball s a id  t h a t " . . . e d u c a tio n  seem s to l a s t  on ly  

a few  y e a r s , and  e a c h  g e n e ra tio n  h a s  to  be to ld  ag a in "  (43: 81).
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W hen a sk e d  a b o u t th e ir  so u rc e  o f know ledge co n ce rn in g  th e  u se  

o f io d iz e d  s a l t ,  m o st o fte n  (43.6% o f th e  tim e) re sp o n d e n ts  re p lie d  th a t  

th e ir  m o thers  w ere  th e ir  so u rce  o f in fo rm ation  (T able 2 ) . Even i f  a ll  

sch o o l g rad es  a re  p u t in to  one c a te g o ry , m others w ould  have  a sm all 

m arg in  o v e r e d u c a tio n  (43.6% and  40.0% , re s p e c tiv e ly )  a s  th e  m ajor 

so u rc e  o f in fo rm a tio n . No m a tte r w h a t th e  so u rce  w a s ,  th e  in te rv ie w e r 

in fo rm ally  n o ted  th a t  in fo rm ation  co n ce rn in g  io d iz e d  s a l t  u sa g e  w as 

v e ry  v a g u e . If  th e  re sp o n d e n ts  s a id  th e y  knew  io d iz e d  s a l t  w as b e t te r  

fo r th e m , th e y  d id  n o t know  w hy i t  w as  b e n e f ic ia l .

W hen  a n  e d u c a tio n a l cam p aig n  i s  in  th e  p la n n in g  s t a g e , i t  is  

h e lp fu l to  know  who sh o u ld  be th e  ta rg e ts  o f th e  p u b lic i ty . If  p u b li-  

c i ty  w as d ire c te d  a t  m o thers  and  s c h o o ls  w ere  a sk e d  to  p a r t ic ip a te  in  

th e  c am p a ig n , a la rg e  seg m en t o f th e  p o p u la tio n  sh o u ld  be re a c h e d . I t 

h a s  b e e n  s u g g e s te d  (58) th a t  S ta te  D ep artm en ts  o f H e a lth , and  m e d ic a l 

and  p a ra m e d ic a l s o c ie t ie s  co u ld  e d u c a te  w ith  new s a r t i c l e s ,  p la c a rd s  

and  h e a lth  t a lk s .  T hese  m ethods co u ld  p e rh a p s  be g e a red  to  m others 

■by: (I) p u ttin g  a r t ic le s  in  n a tio n a l m a g az in e s  re a d  by h o u sew iv e s ;

(2) p la c in g  p la c a rd s  in  g ro ce ry  s to re s ;  (3) p re se n tin g  h e a lth  ta lk s  to  

a d u lt  o rg a n iz a tio n s ; and  (4) u s in g  rad io  program s a im ed  a t  th e  h o u s e ­

w ife . The sch o o l a s  a so u rc e  o f know ledge  cou ld  be u s e d  by  g iv ing  

g ra d e -s c h o o l c h ild re n  a s im p le  ta lk  on io d iz e d ..s a lt ,  an d  g iv ing  them  a 

le a f le t  to  ta k e  hom e to  th e ir  m o th e rs .
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' Atable  2

RESPONDENTS' SOURCE OF KNOWLEDGE 

ABOUT IODIZED SALT

S ource  o f  R e s p o n d e n t s
K now ledge N o. %

G rade and  
Jun io r H igh School 5 ■ 9.1

H igh S choo l 12 21.8

U n iv e rs ity 5 9.1

M o th er 24 43.6

H usband 3 , 5.4

O ther* 6 10.9

* In c lu d e s  one from e a c h  o f th e  fo llow ing  
s o u rc e s : m a g a z in e , b o o k , o th e r  r e l a t iv e , 
p h y s ic ia n ,  P e a ce  C o rp s , and  one " d o n 't  
know ".
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The tw o la rg e  g ro ce ry  s to re s  th a t  w ere su rv ey ed  so ld  th ree  tim es  

a s  m uch io d iz e d  s a l t  a s  u n io d iz e d . Two o f the  sm a lle r  s to re s  so ld  

tw ic e  a s  m uch io d iz e d  s a l t .  The o th e r  sm a lle r  s to r e ,  w h ich  is  c lo se  

to  th e  U n iv e rs i ty 's  m arried  s tu d e n t h o u s in g , so ld  four tim e s  a s  m uch 

io d iz e d  s a l t  a s  u n io d iz e d  s a l t .  The a v e rag e  ra tio  o f  io d iz e d  to  u n ­

io d iz e d  s a l t  s a le s  i s ,  th e re fo re , 2 .7 5 :1 . U sing  th is  r a t io ,  e x p e c te d  

u s a g e  o f io d iz e d  s a l t  w ou ld  be 73.4% to  26.7% for u n io d iz e d  s a l t .

T h ese  fig u re s  a re  v e ry  c lo s e  to  th e  p e rc e n ta g e s  o b ta in e d  by the  su rv ey  

o f h o u se h o ld s  (72.7% and  27.3%).

R esu lts  o f a r e c e n t  su rv ey  (59) o f a m ajo r g ro c e ry -s to re  c h a in  

w ith  o u t le ts  in  m ost M on tana  com m unities  show ed  a 2:1 ra tio  of 

io d iz e d  ta b le  s a l t  s a le s  com pared  to  u n io d iz e d  ta b le  s a l t .  The h ig h e r 

a v e rag e  ra tio  o b ta in e d  by  su rv ey in g  Bozem an s to re s  m ay be due to  a 

p o s s ib le  h ig h e r e d u c a tio n a l le v e l  o f Bozem an r e s id e n ts .  The fa c t  th a t  

th e  s to re  c lo s e s t  to  m arried  s tu d e n t h o u s in g  had  the  h ig h e s t  ra tio  

see m s to  in d ic a te  th a t  th e  m arried  s tu d e n ts  m ay be m ore k n o w le d g e - 

-a b le , o r th e  s to re  d is p la y s  th e  io d iz e d  s a l t  m ore p ro m in en tly .

F ish  C o nsum ption

If f is h  w as se rv e d  in  th e  sam p le  h o u seh o ld s  o n ce  a w eek or 

tw ic e  a  m o n th , o c e a n  f is h  w as u s u a lly  u se d  (F igure 10).. W hen f ish  

w as  se rv e d  o n ce  a m onth  o r l e s s ,  re s p o n s e s  in d ic a te  th a t  s h e ll f is h



P e r  c e n t

V / X  O c ea n  f is h  I I S h e ll f ish
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F igure 10— P e rc e n tag e  o f H o u seh o ld s  Serving F ish  a t  V arious F req u en c ies
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w as th e  f is h  o f  c h o ic e . This m ay have  b e en  due to  th e  c h e a p e r  p r ic e  

o f m arine  f i s h ,  su c h  a s  t u n a , com pared  to  s h e l l f i s h .

A su rv e y  (42) o f  O hio  sc h o o l c h ild re n  in  1955 re v e a le d  th a t  if  

fa m ilie s  se rv e d  f is h  a t  l e a s t  o n ce  a w e e k , th e  p e rc e n ta g e  o f g o itro u s  

c h ild re n  d e c lin e d . I f  f is h  w as e a te n  tw ic e  a  m on th , th e  in c id e n c e  o f 

g o itro u s  and  n o n -g o itro u s  c h ild re n  w as e v e n , and  w hen  th e  freq u en cy  

o f f is h  co n su m p tio n  w as le s s  th an  tw ic e  a m o n th , th e  p e rc e n ta g e  o f 

g o itro u s  c h ild re n  r o s e . T ab le  3 c o n ta in s  a  b reakdow n  o f th e  freq u en cy  

o f f is h  co n su m p tio n  in  h o u se h o ld s  u s in g  io d iz e d  and  u n io d iz e d  s a l t .  

There a re  fiv e  h o u s e h o ld s , o r o n e - th ird  o f  th o se  u s in g  u n io d iz e d  s a l t ,  

in  th e  p o te n tia l ly  d an g e ro u s  s i tu a t io n  o f u s in g  u n io d iz e d  s a l t  and  

se rv in g  f is h  l e s s  th a n  tw ic e  a m o n th . T his is  9.1% o f th e  to ta l  sam ple.

TABLE 3

FREQUENCY FISH IS SERVED IN HOUSEHOLDS USING 

IODIZED OR UNIODIZED SALT

Io d iz e d  S a lt U n io d ized  S a lt
N o . % N o. %

O nce a  w eek 31 64.6 9 . 550.0

Tw ice a m onth 12 25.0 3 16.7

L e s s  th a n
tw ic e  a  m onth 5 10.4 . 6 33.3



CHAPTER V

SUMMARY, CONCLUSIONS, RECOMMENDATIONS

Sum m ary o f M ethod  and  R esu lts

The p u rp o se  o f th is  p ilo t  su rv e y  w as to  p ro v id e  in fo rm ation  on 

th e  u se  o f  m ajo r io d in e  so u rc e s  by a  s e le c t  p o p u la tio n , nam ely  r e s i ­

d e n ts  o f  m arried  s tu d e n t h o u s in g  a t  M ontana  S ta te  U n iv e r s i ty ,

B ozem an, during  June  and  Ju ly , 1970':., A s tru c tu re d  in te rv ie w  form w as
. ' . .  • ■

p e rs o n a lly  a d m in is te re d  to  a group o f 66 random ly  s e le c te d  h o u seh o ld  

m em bers re s p o n s ib le  for ch o o s in g  th e  food th e ir  fa m ilie s  p u rc h a se d .

M o st (83.3%) o f th e  sam p led  fa m ilie s  u sed  s a l t  o n ly  for cook ing  

and  a t  th e  t a b l e . If s a l t  w as u se d  fo r can n in g  fo o d , u n io d iz e d  s a l t  

w as u s u a lly  th e  ty p e  a d d e d . The p e rc e n ta g e  o f fa m ilie s  th a t  w ere 

u s in g  io d iz e d  s a l t  (72.7%) w as lo w er by  12% th a n  th e  m o st re c e n t 

n a tio n a l a v e rag e  (85% ).

B ecau se  " i t  i s  b e t te r  for me a n d /o r  my fam ily" w as  th e  re a so n  

54.5% o f th e  sam p le  c i te d  for th e  p u rc h a se  o f io d iz e d  s a l t .  H ow ever, a 

la rg e  p e rc e n ta g e  (42.4%) o f th e  io d iz e d  and  u n io d iz e d  s a l t  w as bough t 

b e c a u s e  i t  h ap p en ed  to  be th e  f i r s t  ty p e  th a t  w as s e e n  by th e  p u r­

c h a s e r .  F a l la c ie s  th a t  c o n ce rn  th e  ty p e  o f s a l t  to  u s e ,  su c h  a s  the  

b e t te r  ta s t e  o f io d iz e d  or u n io d iz e d -s a l t ,  and  th e  d e tr im e n ta l e f fe c t  o f 

ad d in g  io d iz e d  s a l t  to  food th a t  is  b e in g  c a n n e d , w ere  fo u n d .
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The h ig h e s t  p e rc e n ta g e  (43.6%) o f in te rv ie w e e s  in d ic a te d  th a t  

th e ir  m o thers  w ere  th e ir  so u rce  o f  in fo rm atio n  a b o u t th e  u se  o f io d iz e d  

s a l t .  S ch o o ls  (g ra d e , ju n io r  h ig h , h igh  sch o o l and  u n iv e rs ity )  w ere a 

c lo s e  se c o n d  (40.0%) for th e  so u rc e  o f know ledge m o st o ften  quo ted  to  

th e  in te rv ie w e r .

M o st o f th e  re sp o n d e n ts  (83.3%) se rv e d  m arine or s h e l l f is h  to  

th e ir  fa m ilie s  a t  l e a s t  tw ic e  a  m onth . If  f is h  w as se rv e d  a t  l e a s t  

tw ic e  a m o n th , th e  g r e a te s t  p e rc e n ta g e  o f fa m ilie s  s e rv e d  m arine f i s h ,  

e s p e c ia l ly  tu n a . The p o p u la tio n  o f th is  su rv ey  had  9.1% of i t s  h o u s e ­

h o ld s  in  a p o te n tia l ly  d an g ero u s  p o s it io n  for g o ite r  fo rm atio n .

C o n c lu s io n s

The d a ta  o f th is  s tu d y  in d ic a te  th a t  an  e x te n s iv e  g o ite r  su rv ey  

w ould  be o f v a lu e .  The in c id e n c e  o f th y ro id  e n la rg em en t c an n o t be 

a c c u ra te ly  m easu red  by  a su rv e y  o f th e  u se  o f io d in e  so u rce : a m ed i­

c a l su rv e y  o f th y ro id  e n la rg em en t in c id e n c e  m ust be c o n d u c te d . I t  is  

o n ly  w ith  th e  a c c u ra te  in fo rm atio n  w h ich  a m ed ica l su rv e y  sh o u ld  p ro ­

v id e  th a t  p rogram s to  in c re a s e  io d iz e d  s a l t  u sa g e  c an  be co m p le te ly  

ju s t i f ie d .

C om pulso ry  io d iz a tio n  o f s a l t  w ould  be the  m o st e f f ic ie n t m eans 

o f in c re a s in g  io d in e  in ta k e . H o w ev e r, an  a lte rn a t iv e  w ould  be e d u c a ­

tio n  o f th e  p u b lic ,  for th e  d a ta  o f th is  su rv ey  in d ic a te  a g re a t n eed  for 

co n su m er e d u c a tio n  on th e  n eed  and  re a s o n s  for io d iz e d  s a l t  u s a g e .
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R ecom m endations for F u rther S tu d y .

A m ore d e ta i le d  s tu d y  o f m ethods o f e d u c a tin g  th e  co n su m er to  

buy  io d iz e d  s a l t  see m s to  be in d ic a te d .  This s tu d y  co u ld  in c lu d e  th e  

p o s s ib i l i t i e s  p re v io u s ly  m e n tio n e d , and  th e  r e s e a rc h e r  sh o u ld  try  to  

fo rm u la te  som e o th e r  id e a s .  A lso , th e re  is  a n e ed  to  know  w h at o r ­

g a n iz a t io n s  w ould  c o o p e ra te  w ith  su c h  a cam paign : for e x a m p le , p ro ­

f e s s io n a l  g ro u p s c o n c e rn e d  w ith  h e a l th ,  g ro cery  s to r e s ,  s c h o o ls ,  

g overnm en t a g e n c ie s  , and  a d u lt  c iv ic  g ro u p s .

The n e e d  fo r an  e x te n s iv e  g o ite r  su rv ey  in  M o n tan a  h a s  b een  

d i s c u s s e d .  As th e  p o p u la tio n  u se d  in  th e  su rv ey  th a t  h a s  ju s t  b een  

perfo rm ed  w as l im ite d , i t  w ould  be h e lp fu l to  c o n d u c t su rv e y s  o f o th e r  

p o p u la tio n  g ro u p s to  find  o u t i f  th e  b e s t  ta rg e t  p o p u la tio n s  for an  

e d u c a tio n a l cam p a ig n  w ould  be th e  sa m e .
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SURVEY INTERVIEW QUESTIONNAIRE

APPENDIX A

H o u seh o ld  In fo rm ation

1. How o ld  is  th e  p e rso n  in  your h o u seh o ld  who u s u a lly  buys th e  
fo o d ?
_____a) 10 to  15 y e a rs
_____b) 16 to  20 y e a rs
_____c) 21 to  25 y e a rs
_____d) 26 to  30 y e a rs
____ ^e) 31 to  40 y e a rs
_____f) 41 to  50 y e a rs
_____g) 51 to  60 y e a rs
_____h) o v e r 60 y e a rs

2 . Are any  m em bers o f  your h o u se h o ld  e a tin g  m o s tly  b ab y  food a n d /  
o r form ula ?
_____a) Yes
_____b) No

3 . I f  s o , do you e v e r  ad d  s a l t  to  th e ir  m ea ls  ?
_____a) Yes
_____b) No

4 . Is  th e re  an y o n e  in  your h o u seh o ld  on a  lo w  s a l t  o r low  p o ta ss iu m  
d ie t?
_____a) Yes
_____b) No

Type o f S a lt U sed

5 . D oes th e  p a c k a g e  you u se  for ta b le  s a l t  have  th e  w ord IODIZED 
on  th e  la b e l?
_____a) Yes
_____b) No

6. D oes th e  p a c k a g e  you u s u a lly  u s e d  for cook ing  s a l t  have  th e  w ord 
IODIZED on th e  la b e l?

______a) Yes . .
_____b) No ,
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7 . W hen you p ic k le  food w h a t k ind  o f s a l t  to  you u s e ?
_____a) I d o n 't  p ic k le  food
_____b) I u se  rock  s a l t  (p ick lin g  s a l t  in  la rg e  b a g s , u su a lly )
_____c) I u se  io d iz e d  ta b le  s a l t
_____d) I u se  u n io d iz e d  ta b le  s a l t
_____e) O th e r (p le a s e  ex p la in )

8 . If  an y  o f th e  s a l t  you  u se  is  IODIZED, w hy d id  you buy i t?  
 a) I t  i s  b e t te r  for me a n d /o r  my fam ily
_____b) I t w as th e  c h e a p e s t  k ind
_____c) I t w as th e  f i r s t  p a c k a g e  I s aw

d) O th er (p le a s e  ex p la in )

9 . I f  th e  s a l t  you a re  u s in g  is  n o t IODIZED, w hy d id  you buy i t ?  
 a) I t  i s  b e t te r  fo r me a n d /o r  my fam ily  . ' .
_____b) I t  w as th e  c h e a p e s t  k ind  . .
_____c) I t w as th e  f i r s t  p a c k a g e  I saw
_____d) O th e r (p le a s e  ex p la in ) ■

10. If you u s e  u n io d iz e d  s a l t ,  an d  you b o u g h t.it  b e c a u s e  i t  w as 
c h e a p e r ,  w ould  you buy io d iz e d  s a l t  i f  the  tw o w ere  th e  sam e 
p r ic e ?  '
_____a) Yes
_____b) No
_____c) D o n 't know

11. H ave you e v e r  h ea rd  o f u s in g  io d iz e d  s a l t  b e fo re?
_____a) Yes
_____b) No
_____c) D o n 't know

12. If  s o , w hen  o r from whom d id  you le a rn  a b o u t i t?
_____a) g rad e  sc h o o l
_____b) ju n io r  h ig h  sch o o l
_____c) h igh  sch o o l
_____d) u n iv e r s i ty ,  or o th e r h ig h e r le a rn in g  in s t i tu t io n
_____e) co u n ty  e x te n s io n  a g e n t
_____f) n e w sp a p e r
_____g) m ag az in e
_____h) book
_____i) m other
_____j ) o th e r  re la t iv e
_____k) frien d
_____I) d o n 't  know
_____m) o th e r  (p le a se  ex p la in )
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O th e r S o u rces  o f  Io d in e

- 13. How o fte n  do you se rv e  o c e a n  f i s h ,  su ch  a s  c o d , h a l ib u t ,  sa lm o n , 
tu n a ,  f lo u n d e r , b a s s , h a d d o c k , p e rc h , and  sn a p p e r?
_____a) O nce a w eek
_____b) Tw ice a m onth
_____c) O nce a m onth
_____d) O nce e v e ry  th re e  m onths
_____e) H ard ly  e v e r
_____f) O th e r (p le a s e  ex p la in )

14. How o ften  do you se rv e  s h e l l f i s h ,  su ch  a s  c ra b , sh r im p , lo b s te r ,  
o y s t e r s , c la m s , o r s c a l lo p s ?
_____a) O nce a w eek
_____b) Tw ice a m onth . .  . .

c) O nce a m onth
_____d). O nce v e ry  th re e  m onths
_____e) H ard ly  e v e r
_____f) O th e r (p le a s e  ex p la in )

C om m ents ' ..
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APPENDIX B

INTERVIEW ANSWER .SHEET

I. a) 10 . a)
-b! b)
c) c)
d)
e) 11. a)
f) b)
g) c)
h)

12. a)
2. a) b)

b) . c)
d)

3. a ! e)
b) f)

q)
4. a) h)

b) i)
I)

5. a) k)
b) D

m)
6. a) 1

b) ' , 13. a)
b)

7. a) c)
b) d)
c) e) J
d) f)
e)

14. a)
8. a) b)

b) c)
c) d)
d) e)

f)
9. a)

b) C om m ents
c)
d)

Z
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LETTER OF INTRODUCTION

APPENDIX C

221 South F ifth  Ave . 
B ozem an , M on tana  59715

June 4 ; 1970

D ear

I am a g ra d u a te  s tu d e n t  in  N u tritio n  a t  MSU and  w ould  lik e  to  run a 
su rv e y  on  th e  u s e  o f s a l t  in  th is  a r e a . In  o rd er to  g e t  v a lid  in fo rm a­
tio n  ;and a  r e p re s e n ta t iv e  s a m p le , I am lim itin g  my p o p u la tio n  to  
m arried  s tu d e n t  h o u s in g  w ith  th e  p e rm is s io n  o f th e  H o u sin g  O ffice .

Your h o u seh o ld  is  one  th a t  I have  c h o se n  for my s a m p le , so  I w ould  
r e a l ly  a p p re c ia te  your c o o p e ra tio n . I s h a l l  be c a ll in g  on you w ith in  
th e  n e x t m onth  to  a s k  you a few  q u e s tio n s  th a t  sh o u ld  n o t req u ire  
m ore th a n  te n  m in u tes  to  a n sw e r . There a re  no w rong a n s w e r s , and 
your nam e w ill no t be a v a ila b le  to  an y o n e  e x c e p t m y se lf . If I am 
u n ab le  to  re a c h  you in  p e rso n  I m ay be c a ll in g  you on th e  te le p h o n e  
to  a rran g e  for a tim e to  m e e t , c o n v e n ie n t to  you .

I look  forw ard  to  m aking  your a c q u a in ta n c e .

S in c e re ly ,

S /
B etty  Kay Jaco b s  (M rs . Don) 
Phone: 586-9143

Z
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TOTAL SAMPLE TALLY SHEET

APPENDIX D

I . . a)
9 . b)

41 . c)
10 . d) .

2 e) T o tal -  66
4 f)

. g)
h)

2 . 14 a)
52 ;b)

3 . 3 .a )
11 b)

4 . 8 a)
58 b)

5. 48 '. a)
18 • b)

.6 . 48 . a)
18 b)

7 . 58 a)
4 b)
2 c)
2 d)

e)
8 . 36 a)

b)
12 c)

d) ■
9 . a)

b)
16 c)

2 d) b e t te r  ta s t e  (Io d ized
to o  sa lty )

10. a)
b)
c)

11. 53 . a )
13 b)

_ c)
12 . 2 . a )

3 b)
12 _ c) . .

5 _ d)
_ e ) .

f)
I g) , :

. I „h) ,
. 24, ' i).

I J )
.k )

I . I)
5 m) H usband  -  3

M .D . -  I . 
P e a ce  C orps -  I

13. 35 . a)
17 b)

9 . c)
2 d)
2 e)
I f )  A llergy

14. 3 a)
4 b)

.13 c).
11 d)
34 e)

I f)

COMMENTS
U su a lly  buys io d iz e d  -  2 (3.3%)
U niod ized  for f is h  tan k  -  I

U n io d ized  for c an n in g  -  I- i"
Io d ized  t a s t e s  b e t te r



—4 7 —

I .

2 .

3 .

4 .

5 .

6 .

7.

8 .

9 .

1 0 .

__ a)
x _  b).
__ c)
__ d)
__ e)
_  f)
__g)
_ h )

2 a) 
7 _ b )

___a)
_2_.b)

3 • a) 
6 ' b)

_Z_ a) 
2 b)

_7_a)
2 b)

9 a)
__ b)
__ c)
_ d )  
__ e),
6 a) 
__ b)
i _  c)
__ d)

__ a)
__ b)
2_  c) 
__ d)

a) 
_ b)

APPENDIX E

TALLY SHEETS FOR AGE GROUPS 

1 6 -2 0  Y ears

T o tal -  9

11 . __ 7_ a)
__ 2_  b)
_____c)

12 . l a )  
 b)

I c)
__L_d) .
_____e)-.;

■ = 3  V
_____h)
__ 4 _  i )
_____j )  .
_____k)

■ = J L .

13. __ 5 _  a)
__ 3 _ b )

I c)
____ d)

■z=3_
14. _____a)

__ l _ b )
■ I c)

__ 2_  d)
5 e) 

_____f),

COMMENTS



2 1 -2 5  Y ears
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I . a) 11. 32 a)
b) 9 b)

x  c) c)
d) T o ta l -  41
e) 12. I a)
f). 3 b)
g 9 c)
h) 4 _ d)

e)
2 . 11 a) f).

30 b) g) ■

3. 2 a) 13 i )  V
9 b) I j ) . :

_k)
4 . 5 a ) . I _ D

36 b) 2 m) h u sb an d  -  I
' P e a c e  C orps -  I

5 . 30'. a)
11 b) 13 . 22 _ a)

11 _ b)
6. 30 a) 5 :c )

11 b) 2 d)
I e)

7. 39 a) f)
I b) •
I c) 14 . ' 2 _ a)

d) I b)
e) 8 c)

8 d)
8. 20 a) 22 e)

b) f)
10 c)

_____d)________________________  COMMENTS
Io d iz e d  t a s t e s  b e t te r  -  I

9 . _____a)
_____ «

10 c)
I d) h o tte r  ta s t e

1 0 .  _____ a)
_____ b)
_____ c)

U su a lly  buy io d iz e d  -  I
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1. _____a)

= c !
x  d)

_____e) T o tal -  10
_____f)
____ g)
_____h>

2 . __ l_ -a )
9 b)

3 . __ 1_ a) •
'  b)

4 . ' a) .
IOV b)

5 . __ 6_ a)
4 ■ b)

' 6 . 6 a)
4 b)

7 . __ 6_ a)
2 b) .

___ cJ
2 d)

e)

8 . 5 a)
b)

I c)
d)

9 . . a)
b)

4 c)
d)

1 0 .  _____ a)
_____ b)
_____ c)

2 6 -3 0  Y ears

11 . __ 8 _ a )
2 b)

____ c )

12 . _____ a)
_____b)

I c)
, _____d) .

_____e)
• _____f)
_L_ g)

I h)
■

■ 3 )
_____k)
___ D

1 m) h u sb an d

, 13 . 3 a)
3 b)
2 c)

____ d)
__1_ e)
• I f )  a l le rg y

14. __ 1_  a)
__ l _ b )
__ 2 _  c)
__ 1_ d)

’ __ 4_  e)
I f)  a l le rg y

COMMENTS
U n lo d ized  for f is h  ta n k  -  I 

U su a lly  buys Io d iz e d  -  I
U n io d ized  for c an n in g  -  I
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3 1 - 5 0  Y e a r s

22

6.

1 0 .

. a)
» .
. c)
.d )
. e) 
. f )
. g)
.h )

> )
b)

a)
b)

a)
b)

a)
b)

a)
b)

a)
b)
c)
d)
e) __

1 1 .

a)
b)
c)

T o tal -  6

a)
b)
c)
d) _

I d) b e t te r  ta s t e

___a)
___b)
___c)

6 a)
__ b)
__ c)

_2_
_1_
2

a) 
. b)
c)
d)
e)
f)
g)
h)
i)
j )
k)
l)

2 m) M .D . -  I
h u sb an d  -  I

5 a)
___b)
_ l_ c )
__ d)
__ e)

___a)
_L_b)

c)
d)
e)
f)

COMMENTS
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